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CLEAN COPY OF AMENDED CLAIMS - OZ49633 

3. A reactor module (1 ) as claimed in claim 1 , which has a length:width ratio of from 
1:1 to 1 0: 1 , preferably from 3: 1 to 6: 1 , particularly preferably 5: 1 . 

4. A reactor module ( 1 ) as claimed in claim 1 , which has an odd number of baffle 
plates (9), preferably 1 , 3 or 5 baffle plates (9). 

6. A reactor module as claimed in claim 2, which has one or more bypasses with 
fixed (11) or adjustable (10) passage apertures, through the baffle plates (9), in 
their tube-free regions. 

7. A reactor module (1 ) as claimed in claim 1 , wherein intermediate walls (12), 
which form in each case a lower, outer prechamber (13) and a lower, inner 
prechamber (14) in the feed line (3) and an upper, outer prechamber (15) and an 
upper, inner prechamber (16) in the discharge line (4), are provided in the feed 
and discharge lines (3,4), and wherein the heat-exchange medium is fed to the 
lower, outer prechamber (13), through a region between the feed line (3) and the 
discharge line (4) to the upper, inner prechamber (16), through its jacket 
aperture (6) to the reactor space surrounding the catalyst tubes (2), 
subsequently through the jacket aperture (5) to the lower, inner prechamber 
(14), through the region between the feed and discharge lines (3, 4) to the 
upper, outer prechamber (1 5), and finally back to the pump(s) through the 
discharge line (4). 

9. A reactor module (1 ) as claimed in claim 7, wherein the catalyst tubes of the 
catalyst-tube bundle (2) are arranged in mutually offset rows, where the ratio of 
the tube separation S t transverse to the inflow direction by the heat-exchange 



AMENDED CLAIMS - MARKED UP VERSION OZ49633 
medium to the tube separation longitudinal to the inflow direction by the heat- 
exchange medium is preferably greater than or equal to 2 73, particularly 
preferably equal to 2 73. 

10. A reactor constructed from two or more reactor modules (1) as claimed in claim 7 
lined up in rows against one another on the narrow side surfaces in the direction 
of the longitudinal axes of the catalyst tubes. 

1 1 . The use of a reactor module as claimed in claim 1 [one of claims 1 to 9] or of a 
reactor as claimed in claim 10 for carrying out oxidation reactions, in particular 
for the preparation of phthalic anhydride, maleic anhydride, glyoxal, (meth)- 
acrolein or (meth)acrylic acid. 



2 



AMENDED CLAIMS - MARKED UP VERSION 

3. A reactor module (1 ) as claimed in claim 1 [one of claims 1 and 2], which has a 
length.width ratio of from 1:1 to 10:1, preferably from 3:1 to 6:1, particularly 
preferably 5:1. 

4. A reactor module ( 1 ) as claimed in claim 1 [one of claims 2 and 3], which has an 
odd number of baffle plates (9), preferably 1 , 3 or 5 baffle plates (9). 

6. A reactor module as claimed in claim 2 [one of claims 2 to 5], which has one or 
more bypasses with fixed (1 1) or adjustable (10) passage apertures, through the 
baffle plates (9), in their tube-free regions. 

7. A reactor module (1 ) as claimed in claim 1 [one of claims to 6], wherein 
intermediate walls (12), which form in each case a lower, outer prechamber (13) 
and a lower, inner prechamber (14) in the feed line (3) and an upper, outer 
prechamber (15) and an upper, inner prechamber (16) in the discharge line (4), 
are provided in the feed and discharge lines (3,4), and wherein the heat- 
exchange medium is fed to the lower, outer prechamber (13), through a region 
between the feed line (3) and the discharge line (4) to the upper, inner 
prechamber (16), through its jacket aperture (6) to the reactor space surrounding 
the catalyst tubes (2), subsequently through the jacket aperture (5) to the lower, 
inner prechamber (14), through the region between the feed and discharge lines 
(3, 4) to the upper, outer prechamber (15), and finally back to the pump(s) 
through the discharge line (4). 

9. A reactor module (1 ) as claimed in claim 7 [one of claims 1 to 8], wherein the 
catalyst tubes of the catalyst-tube bundle (2) are arranged in mutually offset 
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rows, where the ratio of the tube separation S t transverse to the inflow direction 
by the heat-exchange medium to the tube separation longitudinal to the inflow 
direction by the heat-exchange medium is preferably greater than or equal to 2 
V3, particularly preferably equal to 2 V3. 

1 0. A reactor constructed from two or more reactor modules (1 ) as claimed in claim 7 
[one of claims 7 to 9] lined up in rows against one another on the narrow side 
surfaces in the direction of the longitudinal axes of the catalyst tubes. 

1 1 . The use of a reactor module as claimed in claim 1 [one of claims 1 to 9] or of a 
reactor as claimed in claim 10 for carrying out oxidation reactions, in particular 
for the preparation of phthalic anhydride, maleic anhydride, glyoxal, (meth)- 
acrolein or (meth)acrylic acid. 



2 



CURRENT CLAIMS - OZ 49633 

1 . A reactor module (1 ) having a rectangular cross section having a catalyst-tube 
bundle (2) of from 10,000 to 40,000 catalyst tubes through whose space 
surrounding the catalyst tubes a heat-exchange medium circuit is run, with feed 
and discharge lines (3,4) at both ends of the reactor module with jacket 
apertures (5, 6) for the feed and discharge respectively of a heat-exchange 
medium in cross-current to the catalyst tubes by means of one or more pumps 
(P), if desired while passing the heat-exchange medium or a sub-stream of the 
heat-exchange medium through one or more external heat exchangers (W), 
where the heat-exchange medium is fed to the lower line (3) and is fed back to 
the pump(s) (P) via the upper line (4), and having catalyst tube-free spaces (7, 
8), which preferably extend over the entire reactor height, arranged in the 
reactor space on two opposite reactor side surfaces which are parallel to the 
catalyst tubes, with one or more baffle plates (9), which leave passage cross 
sections open alternately in the spaces (7, 8). 

2. A reactor module as claimed in claim 1 , wherein the catalyst tube-free spaces (7, 
8) are arranged on the two broad reactor side surfaces. 

3. A reactor module (1 ) as claimed in claim 1 , which has a length:width ratio of from 
1:1 to 10:1, preferably from 3:1 to 6:1, particularly preferably 5:1. 

4. A reactor module ( 1 ) as claimed in claim 2, which has an odd number of baffle 
plates (9), preferably 1 , 3 or 5 baffle plates (9). 

5. A reactor module (1 ) as claimed in claim 4, wherein the pump(s) and, if desired, 
the external heat exchanger(s) are arranged on the same, preferably broad, side 



of the reactor module (1 ). 

A reactor module as claimed in claim 2, which has one or more bypasses with 
fixed (1 1) or adjustable (10) passage apertures, through the baffle plates (9), in 
their tube-free regions. 

A reactor module (1) as claimed in claim 1, wherein intermediate walls (12), 
which form in each case a lower, outer prechamber (13) and a lower, inner 
prechamber (14) in the feed line (3) and an upper, outer prechamber (15) and an 
upper, inner prechamber (16) in the discharge line (4), are provided in the feed 
and discharge lines (3,4), and wherein the heat-exchange medium is fed to the 
lower, outer prechamber (13), through a region between the feed line (3) and the 
discharge line (4) to the upper, inner prechamber (16), through its jacket 
aperture (6) to the reactor space surrounding the catalyst tubes (2), 
subsequently through the jacket aperture (5) to the lower, inner prechamber 
(14), through the region between the feed and discharge lines (3, 4) to the 
upper, outer prechamber (15), and finally back to the pump(s) through the 
discharge line (4). 

A reactor module (1) as claimed in claim 7, which has an outer chamber (17) 
positioned against the broad reactor side assigned to the catalyst tube-free 
space (8), with apertures (18, 19) to the reactor space surrounding the catalyst 
tube bundle (2), and with fixed or adjustable passage apertures (20) for the heat- 
exchange medium in the outer chamber (17). 

A reactor module (1) as claimed in claim 1 , wherein the catalyst tubes of the 
catalyst-tube bundle (2) are arranged in mutually offset rows, where the ratio of 
the tube separation S t transverse to the inflow direction by the heat-exchange 
medium to the tube separation S n longitudinal to the inflow direction by the heat- 
exchange medium is preferably greater than or equal to 2 V3, particularly 
preferably equal to 2 V3. 
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1 0. A reactor constructed from two or more reactor modules (1 ) as claimed in claim 7 
lined up in rows against one another on the narrow side surfaces in the direction 
of the longitudinal axes of the catalyst tubes. 

1 1 . The use of a reactor module as claimed in claim 1 or of a reactor as claimed in 
claim 10 for carrying out oxidation reactions, in particular for the preparation of 
phthalic anhydride, maleic anhydride, glyoxal, (meth)- acrolein or (meth)acrylic 
acid. 
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AS ORIGINALLY FILED 
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Reactor module having a catalyst-tube bundle 



1 0 The present invention relates to a reactor module having a catalyst-tube bundle, to 
a reactor constructed from two or more reactor modules lined up in rows against 
one another, and to the use of a reactor module or a reactor for carrying out 
oxidation reactions, 

1 5 The usual design of reactors of the generic type consists of a generally cylindrical 
tank, in which a bundle, i.e. a multiplicity, of catalyst tubes is accommodated, 
usually in a vertical arrangement. These catalyst tubes, which may, if desired, 
contain supported catalysts, are attached in a sealing manner with their ends in tube 
plates and in each case open at the upper or lower end into a hood connected to the 

2 0 tank. The reaction mixture flowing through the catalyst tubes is fed in and out via 
these hoods. A heat-exchange medium circuit runs through the space surrounding 
the catalyst tubes in order to equalize the heat balance, in particular in the case of 
highly exothermic reactions. 

2 5 For economic reasons, reactors having a very large number of catalyst tubes are 

employed, the number of catalyst tubes accommodated frequently being in the 
range from 10,000 to 40,000 (cf. DE-A-44 31 949). 

The technical upper limit of the reactor diameter and thus the number of tubes is 
30 thus reached with respect to manufacture, transport, installation and reaction 
engineering, in particular equal distribution of the coolant. Since the generally 
gaseous reaction mixture is usually under pressure, semicircular shapes of the 
hoods delimiting the gas space have proven successful at the lower and in 
particular at the upper end of the tank. For these hood shapes, a cylindrical 

3 5 structure of the reactor is a prerequisite. 
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The cylindrical reactor geometry is associated with the disadvantage that, in 
particular in the case of the technologically particularly advantageous cross flow of 
the heat-exchange medium to the catalyst tubes from a region outside the catalyst 
tubes to the catalyst tube-free interior of the reactor, the cross-sectional area, which 
5 decreases greatly in the radial direction toward the inside, does not allow the full 
coolant stream to run into the interior of the catalyst-tube bundle. Instead, coolant 
must be discharged via holes in the baffle plates in order to keep the pressure loss 
and thus the pump performance within acceptable limits. 

10 It is an object of the present invention to facilitate a constant heat-exchange 
medium flow over the reactor cross section. 

In one embodiment, it is an object of the present invention to provide a reactor 
whose capacity can be matched to the requirements of the individual case. 

15 

We have found that this object is achieved by a reactor module having a catalyst- 
tube bundle through whose space surrounding the catalyst tubes a heat-exchange 
medium circuit is run, with feed and discharge lines at both ends of the reactor 
module with jacket apertures for the feed and discharge respectively of a heat- 

2 0 exchange medium in cross-current to the catalyst tubes by means of one or more 

pumps, if desired while passing the heat-exchange medium or a sub-stream of the 
heat-exchange medium through one or more external heat exchangers, where the 
heat-exchange medium is fed to the lower line and is fed back to the pump(s) via 
the upper line, wherein the reactor module has a rectangular cross section. 

25 

It has been found that hoods delimiting a pressurized gas space can also be 
designed with a semicylindrical geometry, as necessary for both-sided delimitation 
of a tank with a rectangular cross section. 

30 In a preferred manner, catalyst tube-free spaces, which preferably extend over the 
entire reactor height, are arranged in the reactor space on two opposite reactor side 
surfaces which are parallel to the catalyst tubes, and one or more baffle plates, 
which leave passage cross sections open alternately in the catalyst tube-free spaces. 
Through this design, the heat-exchange medium stream can be fed uniformly, in 

3 5 the desired manner, around the catalyst tubes. 
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The catalyst tube-free spaces are preferably arranged at the two broad reactor side 
surfaces. 

With respect to the relative dimensions of the length and width of the reactor 
5 module, a ratio of from 1:1 to 10:1 is advantageous, preferably from 3:1 to 6:1, 
particularly preferably 5:1. For the reactor height, relative values of from 1.5 m to 
7 m are preferred. 

An odd number of baffle plates is preferably provided; this causes the feed and 
10 discharge of the heat-exchange medium to take place on the same side of the 
reactor module. 1, 3 or 5 baffle plates are particularly preferably provided. 

It is advantageous to arrange the pump(s) and any external heat exchanger(s) on 
the same, preferably broad, side of the reactor module. This results in a particularly 
1 5 space-saving arrangement. 

The respective course of the reaction may require different heat profiles; matching 
to the requirements of the individual case is possible by adjusting the heat- 
exchange medium stream by means of one or more bypasses through the baffle 

2 0 plates in their tube-free regions, with fixed or adjustable passage apertures. 

A particularly preferred embodiment is a reactor module with intermediate walls in 
the feed and discharge lines, which in each case form a lower, outer prechamber 
and a lower, inner prechamber in the feed line and an upper, outer prechamber and 
25 an upper, inner prechamber in the discharge line. The heat-exchange medium is fed 
to the lower, outer prechamber, through a region between the feed line and 
discharge line to the upper, inner prechamber, through the jacket aperture thereof 
to the reactor space surrounding the catalyst tubes, subsequently through a jacket 
aperture to the lower, inner prechamber, through the region between the feed line 

3 0 and discharge line to the upper, outer prechamber, and finally back to the pump(s) 

through the discharge line. This facilitates the particularly favorable cocurrent 
transport of heat-exchange medium and reaction mixture without changing the 
usual pump arrangement. 

3 5 Matching to the temperature profile required in each case can be achieved in the 
case of reactors with cocurrent procedure by means of an outside chamber against 
the broad reactor side assigned to the catalyst tube-free space, with apertures to the 
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reactor space surrounding the catalyst-tube bundle, and with fixed or adjustable 
passage apertures for the heat-exchange medium in the outside chamber. 

A particularly advantageous embodiment proposes a tube division according to 
5 which the catalyst tubes of the catalyst-tube bundle are arranged in mutually offset 
rows, where the ratio of the tube separation s t transverse to the inflow direction by 
the heat-exchange medium to the tube separation s\ longitudinal to the inflow 
direction by the heat-exchange medium is preferably greater than or equal to 2 * 
V3, particularly preferably equal to 2 * V3. A tube arrangement of this type creates 
10 less resistance to the inflowing heat-exchange medium; the pressure loss is 
correspondingly less at the same time as a higher heat transfer coefficient. 

The invention also relates to a reactor constructed from two or more reactor 
modules lined up in rows against one another on the narrow side surfaces in the 

15 direction of the longitudinal axes of the catalyst tubes. Reactors of this type are 
distinguished by a flexible capacity, which can be adjusted to the specific 
requirements. By connecting the reactor modules in series on the narrow side 
surfaces, the semicylindrical hoods delimiting the gas space can be extended on 
one of their planar side surfaces, which are correspondingly provided with -passage 

2 0 apertures. An upper limit for the capacity of reactors is thus increased. 

The heat-exchange medium circuit can serve equally for dissipation and supply of 
heat from or to the reaction mixture flowing through the catalyst tubes; the reactor 
module according to the invention or the reactor according to the invention can 
25 thus be employed for exothermic and for endothermic reactions. They are 
particularly suitable for carrying out oxidation reactions, in particular for the 
preparation of phthalic anhydride, maleic anhydride, glyoxal, (meth)acrolein or 
(meth)acrylic acid. 

30 The invention is explained in greater detail below with reference to working 
examples and a drawing, in which: 

Figure 1 shows a diagrammatic representation of a reactor model 
according to the invention, 

35 

Figure 2 , ^ shows a longitudinal section through a reactor module 
^ according to the invention, 
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Figure 3 shows a longitudinal section through a preferred 

embodiment of a reactor module according to the invention, 

5 Figure 4 shows a longitudinal section through a further preferred 

embodiment of a reactor module according to the invention, 

Figure 5 shows a preferred arrangement of the catalyst tubes, and 

1 0 Figure 6 shows a reactor constructed by way of example from three 

* ' reactor modules. 

Figure 1 shows a reactor module 1 with rectangular cross section having a vertical 
catalyst-tube bundle 2, with feed line 3 and discharge line 4 for the heat-exchange 

15 medium, and with jacket apertures 5, 6 to the reactor module 1. Catalyst tube-free 
spaces 7, 8 are provided on the opposite broad side surfaces of the reactor module 
for distribution or collection of the heat-exchange medium. The baffle plates 9 
produce a meander-shaped route of the heat-exchange medium. The gas or gas 
mixture G is fed into the gas inlet space 21, flows through the catalyst tubes 2 and 

2 0 is subsequently discharged via the gas outlet collector 22. Pumps P and heat 
exchangers W are arranged on the same broad side of the reactor module 1 . 

In the particular embodiment shown in longitudinal section in Figure 2, bypasses 
for the heat-exchange medium stream are additionally shown in the baffle plates 9, 
25 in their catalyst tube-free regions. These bypasses leave adjustable passage 
apertures 10 or fixed passage apertures 1 1 open for the heat-exchange medium. 

Figure 3 shows a longitudinal section through a preferred embodiment, with 
cocurrent transport of heat-exchange medium and gas mixture G. To this end, in 

30 each case a lower, outer prechamber 13, a lower, inner prechamber 14 and an 
upper, outer prechamber 15 and an upper, inner prechamber 16 are formed by 
means of intermediate walls 12 in the feed and discharge lines 3, 4. The heat- 
exchange medium is then fed from the feed line 3 into the lower, outer prechamber 
13, through the region between the feed and discharge lines 3, 4 to the upper, inner 

35 prechamber 16, through the jacket aperture 5 to the space surrounding the catalyst 
tubes, and subsequently discharged to the pump(s) through the jacket aperture 6, 
the lower, inner prechamber 14, a region between the feed and discharge lines 3, 4 
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and the upper, outer prechamber 15. An outer chamber 17 with apertures 18, 19 to 
the reactor module or to the catalyst tube-free space 8 can preferably be arranged 
on the broad reactor outside opposite the divided prechambers 13 and 16. Part of 
the heat-exchange medium stream can be short-circuited via the outer chamber 17, 
where the heat-exchange medium stream can be adjusted via fixed or adjustable 
passage apertures 20. 

In the particular embodiment shown in longitudinal section in Figure 4, one or 
more heat exchangers W, via which the sub-streams of the heat-exchange medium 
are passed from the catalyst tube-free space 8, are arranged on the broad side of the 
reactor module 1 opposite the pump(s). 

Figure 5 shows a cross section through a reactor module with a particularly 
favorable tube arrangement. In this arrangement, the tubes are arranged in mutually 
offset rows, with the ratio between the tube separation s t transverse to the inflow 
direction by the heat-exchange medium and the tube separation si longitudinal to 
the inflow direction by the heat-exchange medium being in the ratio 2 ■ V3. The 
tube separation s d diagonally to the inflow direction by the heat-exchange medium 
is then correspondingly less than the tube separation s t . 

Figure 6 shows by way of example a reactor constructed by connecting three 
reactor modules 1 in series. In a space-saving manner, all pumps P and heat 
exchangers W are arranged on the same side of the reactor modules. 

The invention ensures a constant heat-exchange medium stream over the reactor 
cross section. A uniform heat transfer coefficient to the reaction mixture flowing 
through the catalyst tubes, and thus advantageous performance of the reaction, is 
thereby achieved. 

The design according to the invention reduces the pressure loss by up to half 
compared with conventional designs. The economic efficiency is thus improved, 
since lower pump capacities or higher heat-exchange medium circulation quantities 
are possible. 

A further reduction in the pressure loss is achieved by the particularly favorable, 
offset tube distribution, with the narrowest cross sections in the diagonals to the 
flow direction by the heat-exchange medium. 
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A further advantage of the apparatus according to the invention is its modular 
design, i.e. reactors with any desired capacity can be provided by connecting a 
corresponding number of reactor modules in series. 



09/868093 



i JC03 Rec'd PCT/PTC f 4 JUN 2001 . 

AS ENCLOSED TO IPER 

We claim: 

1. A reactor module (1) having a rectangular cross section having a catalyst- 
tube bundle (2) of from 10,000 to 40,000 catalyst tubes through whose space 
surrounding the catalyst tubes a heat-exchange medium circuit is run, with 
feed and discharge lines (3, 4) at both ends of the reactor module with jacket 
apertures (5, 6) for the feed and discharge respectively of a heat-exchange 
medium in cross-current to the catalyst tubes by means of one or more pumps 
(P), if desired while passing the heat-exchange medium or a sub-stream of 
the heat-exchange medium through one or more external heat exchangers 
(W), where the heat-exchange medium is fed to the lower line (3) and is fed 
back to the pump(s) (P) via the upper line (4), and having catalyst tube-free 
spaces (7, 8), which preferably extend over the entire reactor height, arranged 
in the reactor space on two opposite reactor side surfaces which are parallel 
to the catalyst tubes, with one or more baffle plates (9), which leave passage 
cross sections open alternately in the spaces (7, 8). 

2. A reactor module as claimed in claim 1, wherein the catalyst tube-free spaces 
(7, 8) are arranged on the two broad reactor side surfaces. 

3. A reactor module (1) as claimed in one of claims 1 and 2, which has a 
length:width ratio of from 1:1 to 10:1, preferably from 3:1 to 6:1, particularly 
preferably 5:1. 

4. A reactor module (1) as claimed in one of claims 2 and 3, which has an odd 
number of baffle plates (9), preferably 1, 3 or 5 baffle plates (9). 

5. A reactor module (1) as claimed in claim 4, wherein the pump(s) and, if 
desired, the external heat exchanger(s) are arranged on the same, preferably 
broad, side of the reactor module (1). 

6. A reactor module as claimed in one of claims 2 to 5, which has one or more 
bypasses with fixed (11) or adjustable (10) passage apertures, through the 
baffle plates (9), in their tube-free regions. 
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A reactor module (1) as claimed in one of claims 1 to 6, wherein 
intermediate walls (12), which form in each case a lower, outer prechamber 
(13) and a lower, inner prechamber (14) in the feed line (3) and an upper, 
outer prechamber (15) and an upper, inner prechamber (16) in the discharge 
line (4), are provided in the feed and discharge lines (3, 4), and wherein the 
heat-exchange medium is fed to the lower, outer prechamber (13), through a 
region between the feed line (3) and the discharge line (4) to the upper, inner 
prechamber (16), through its jacket aperture (6) to the reactor space 
surrounding the catalyst tubes (2), subsequently through the jacket aperture 
(5) to the lower, inner prechamber (14), through the region between the feed 
and discharge lines (3, 4) to the upper, outer prechamber (15), and finally 
back to the pump(s) through the discharge line (4). 

A reactor module (1) as claimed in claim 7, which has an outer chamber (17) 
positioned against the broad reactor side assigned to the catalyst tube-free 
space (8), with apertures (18, 19) to the reactor space surrounding the catalyst 
tube bundle (2), and with fixed or adjustable passage apertures (20) for the 
heat-exchange medium in the outer chamber (17). 

A reactor module (1) as claimed in one of claims 1 to 8, wherein the catalyst 
tubes of the catalyst-tube bundle (2) are arranged in mutually offset rows, 
where the ratio of the tube separation s t transverse to the inflow direction by 
the heat-exchange medium to the tube separation s\ longitudinal to the inflow 
direction by the heat-exchange medium is preferably greater than or equal to 
2 * a/3, particularly preferably equal to 2 • V3. 

A reactor constructed from two or more reactor modules (1) as claimed in 
one of claims 7 to 9 lined up in rows against one another on the narrow side 
surfaces in the direction of the longitudinal axes of the catalyst tubes. 

The use of a reactor module as claimed in one of claims 1 to 9 or of a reactor 
as claimed in claim 10 for carrying out oxidation reactions, in particular for 
the preparation of phthalic anhydride, maleic anhydride, glyoxal, (meth)- 
acrolein or (meth)acrylic acid. 
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A reactor module (1) having a catalyst-tube bundle (2) is proposed through whose 
space surrounding the catalyst tubes a heat-exchange medium circuit is run, with 
feed and discharge lines (3, 4) at both ends of the reactor module, where the reactor 
module (1) has a rectangular cross section. Reactor modules (1) can be lined up in 
rows against one another in any desired number and thus combined to form 
reactors of the desired capacity. 
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We (I) hereby claim the benefit under 35 U.S.C. § 120 of any United States application^), or § 365(c) of any PCT 
International application designating the United States, listed below and, insofar as the subject matter of each of the claims 
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